Abstract-Sustainability concept has become an important subject in the people daily consumption. Therefore, many companies have changed their way of working to meet consumers' new expectations in terms of food impacts on the environment and society. In food market, consumers are considered as principal stakeholders and therefore the most important actors for the transition towards a more sustainable production. Moreover the issue of the sustainability of products and its eco-labeling has been raised in order to allow consumers to choose "sustainable" products. We propose in this article to evaluate the consumer behavior toward sustainable food products information. Sustainability is reflected in its environmental and social dimensions. An experiment results show that the information on sustainability brings additional value to the product. Social sustainability is becoming increasingly more important for consumers compared to environmental impacts. Results lead to recommendations about the way it will be suitable to display the product sustainability information.
I. INTRODUCTION
The everyday consumption is still driven by habits, personal health concerns; prices [1] and consumers show in general resistance to changes [2] . In the latest ten years an ethical or responsible consumers emerged and started to purchase more organic and local food and to care more about the negative impacts of what they consume.
Through his daily actions, the consumer is considered as the main driver in adopting and conveying sustainable practices and thus participating in the performance of companies' sustainable development strategies [3] . As a result, many researchers have studied the key determinants of "green" product buying behaviors to identify relevant action variables for policy and business [4] . The main question remains: how to keep consumers informed about sustainability of food products? How could he identify sustainable food in supermarket shelves?
Many initiatives that have been implemented to inform about the sustainability of food products show the important economic stakes for companies and public policies and reveal the absence of a scientifically validated consensus around the criteria of sustainability Manuscript received October 10, 2017; revised January 26, 2018.
relevant to the consumer. For example, in France a large market experiment, involving 168 large enterprises, showed that consumers' preference goes to display formats that emphasize the simplicity, readability and immediate understanding of information.
Life Cycle Analysis (LCA) is particularly well suited to identify and measure environmental impact of production processes. The work on several products LCA assessment has been carried out with the objective of creating useful databases. As a consequence, users could identify and measure the impacts of their activities on the environment and choose the best alternatives [5] . Researchers apply the LCA method to social impacts and propose in the same way some indicators to assess the social and economic performances of production processes [6] .
The results of the product LCA indicates the level of impact of different indicators that could then be displayed on food products.
We propose in this research to measure the willingness to pay for sustainable food products. The objectives of our research are to test the best way to display the environmental and the social impacts information on food products and to compare the WTP for products that display environmental and social impacts.
We will first present a literature review on the food eco-labeling, and then we will develop the methodology and end up with results, discussion and managerial recommendations.
II. ENVIRONMENTAL ECO-LABELLING
It is important to highlight that when we speak about sustainability we don't refer only to environmentalfriendly practices but also to social wellbeing and economic profit.
Therefore the sustainable consumption has to take into account all these actions. In the literature we can find terms such as "green" (or ecological) and "ethical" (or social) to show pro-environmental or pro-social consumption behavior. However, the green consumption behavior is also considered as a form of pro-social consumption behavior. In addition, the distinction between "ethical" and "green" is not always clearly defined [7] . Therefore, as affirmed in [8] , the ecological/green dimension refers to practices dealing with the respect of the natural resources, the care for the livestock production condition, and the human quality of life. This approach concerns mostly the sustainable use and management of natural resources and the respect of the environment. The social dimension refers to the needs of the citizens, the work conditions and the support to the agro-food sector.
However the ethical consumerism, defined in [9] , as "the purchase of a product that concerns an ethical issue", can involve practices to guarantee animal wellbeing, human right, work conditions, and fair trade but could also concern the environmental issue. The consumer actions are affected by different kind of motivations difficult to understand. The ethical consumer is in general a middle-class aged person with a higher income, average educated, well-informed and who has a prestigious job [4] .
However, as emerged in different papers [10] - [9] - [11] even if consumers seems to be more concerned by the sustainable consumption, their actual behavior shows that attitude is not always followed by corresponding action [7] . Reference [10] investigates the presumed gap between the favorable attitude towards sustainable behavior and behavioral intention to purchase sustainable food products. In this paper [10] authors analyze the impact of involvement, perceived availability, certainty, perceived consumer effectiveness, value and social norms on consumer attitudes and intention towards sustainable food products. They argue, in contrast with [12] , that positive attitudes towards sustainable consumption are not always followed by a positive intention.
The environmental attributes are well marked with eco-labels, or environmental labeling. The eco-labeling intends to make the consumer able to distinguish a product with environmental attributes compared to other similar products. Eco-labeling programs can also serve to heighten consumer awareness of environmental issues and of the implications of their choices. In countries where there is a high degree of consumer awareness, a trusted eco-label that provides reliable information on the environmental impacts of products in the marketplace in order to promote the selection of eco-labeled products. In countries where consumers are not as highly motivated by environmental concerns, eco-labeling can be used to promote environmentally beneficial actions.
Consumers are augmenting their desire to be informed, especially about credence attributes that are undetectable by the consumers (social and environmental impact), such as no child labor, the origin or the nature of product. Eco-labels carry messages to allow consumers to distinguish between two similar products because of its environmental attributes [13] .
Therefore, in the case of sustainable development, which represents a credence attribute, consumers must trust either the producer or the label. Reference [14] sought to determine whether it is useful or not to put more labels (or logo) on a product. The question raised: is the intention to buy proportional to the number of labels? This question is interesting for our research because we want to test different sustainability attributes of food products. In their research, the authors highlighted the effect of inclusion, which is explained by a lower assessment of the weight of an attribute when multiple attributes are shown simultaneously on the product. As explained above, the results of previous research are not necessarily going in the same direction. Reference [9] Showed in their paper that there was a complementarity of labels that prevails over the redundancy and the information overload cited beforehand.
Thus, their results highlight that participants have a better attitude towards the product when it carries two labels (e.g. organic and Label Rouge). However, results don't change when a third label is added. However, it is important also to pay attention to the order in which labels are presented. Attitude and purchase intention can change.
1 Overloading and redundancy of information is a problem that has been analyzed and has not led to a consensus either in the literature or in practice. Reference [15] describes the growing consumer confusion about the truthfulness and understanding towards the sustainable consumption. Indeed, too many logos' symbol are used and this matter reinforces the need for consistency and clearer representation of the product impacts. Reference [16] tests the impact of using a logo instead of a text to present environmental information. Their results show that the information presented clearly can make a significant difference in the evaluation of a product. This research partly justifies the fact that we also used indicators in our task to present the environmental and social information.
It seemed appropriate to test a logo containing all the environmental and social information together. For this we have taken into account a study in [17] where the author was interested in the understanding, in the use of sustainability labels on food products and in the motivation to buy these products. He explains that it is a lack of understanding on sustainable development that brings to low motivation and utilization towards sustainability labels. Thus, it may be worthwhile to compare different kind of information (indicators versus overall score) in order to see which generates greater motivation by measuring consumers WTP.
Finally, in terms of social classes, Grunert, [17] shows that higher social classes have a more important utilization of sustainable products. We used a similar methodology to develop a study on the understanding of several logos to identify, which one is better understood and then be able to propose the best way to display food sustainability.
The various studies presented have enabled us to establish which type of information to test, however, the valence (positive or negative) of the information presented has not been determined. Several studies have shown that negative indicators had a greater impact than positive indicators on a consumer who is interested on environmental issues. Consumers are more careful that things do not get worse, rather than make them better. Two psychological researches [18] and [19] have shown that people tend to be more sensitive to the fact of losing than winning. This supports the idea that individuals experiencing strong aversion to lose, and this has a greater impact on motivation. Reference [16] has validated these results in a study in which they compared the positive, negative and neutral valences of environmental information. In addition, negative information can greatly devalue the product, while positive information could increase its assessment but at a lower degree.
Our objective is to see how environmental impacts information influences the participants, willingness to pay. We could choose to give whether positive, neutral, or negative information. As literature shows different works on the negative information and our experiment aim to bring the producers to improve the sustainability of their products and of their production processes, we have chosen to only test the impact of positive information. We propose in this article to evaluate the consumer behavior towards sustainable food products information. Sustainability is reflected in its environmental and social dimensions.
III. METHODOLOGY
The ACYDU project funded by the National Research Agency (ANR) aims to develop methodologies for environmental, economic, social and territorial lifecycle analysis of processed foods. Three food products, emblematic for the French gastronomy, chosen for this project in order to identify the main obstacles and critical points of these food supply chains: the wine of Bourgogne, Foie Gras and Comte cheese. A laboratory experiment brought together 161 people who evaluated a sample of each product showing different information about its sustainability. We ask participants to indicate their Willingness to pay for different photos of the product (a bottle of Bourgogne wine, a jar of Foie Gras and a piece of Comte cheese).
Three indicators of environmental sustainability were selected in this phase: climate change, water pollution and depletion of resources. For social and territorial sustainability, we selected four indicators: workers wellbeing, promotion of the territory, ethics and creation of wealth. The experiment was conducted with 161 participants including 100 women and 61 men. The only criteria we considered for selecting our sample was that consumers had to buy and consume wine, cheese and foie gras. We had no restrictions on the age of participants, or their socio-professional level. The experiment took place in sensory laboratory in Montpellier. It consists of 16 boxes, and we could conduct the experiment on 16 people simultaneously. We implement different tasks. Each task showed the product and an additional information presented about its environmental and social impacts.
Considering the controversial discussion between legal authorities and enterprises about the nature of sustainability information, we provide information in two formats: multi-criteria scale format and an overall score (see Fig. 1 ) for social and environmental impacts. For the two formats we choose to provide positive evaluation of the product on the environment and social aspects. In total each participant performed 5 tasks and propose a price for each product.
Task 1: the photo of each of the products without information.
Task 2: the photos and logo on environmental labeling with multi-criteria scales.
: show the logo on environmental labeling with an overall score.
Task 4: provide information on the social sustainability and show a logo on each product scale.
sustainability via an overall scale.
To measure the willingness to pay, we give first the average market price range of a each piece of the product in the photo. Participants had to position the cursor on the price they were willing to pay for the product.
The screen showed a task page, and the participants had to answer questions directly on the computer. The order of tasks was randomized. Finally, we asked to participants some personal information. Table I presents the WTP for products presented (photo) without any information. The first overall results are that for the three products information about sustainability brings positive added value comparing to the blinded product (Fig. 2) .
IV. RESULTS
We can observe that the evaluation of a product with sustainability differ from environment and social information and from the format scale or overall score (all differences are significant at p<0,001, Table II ).
Task 3
Task 5:
the info with a logo on the social give 
A. Environmental Impacts
Comparing only environmental tasks between the overall score and the multicriteria scales (Table III) , we can observe that the better valorization of the information is different from one product to another. For Comte cheese and the wine product there are no significant differences between the two formats. However, for Foie Gras the format scale appears to be more influent on consumer's WTP. 
B. Social Impacts
As the social impacts tasks are concerned we can observe that the results are quite different. We compare the WTP for social impacts with two formats: multicriteria scale and overall score. The results presented in Table IV show that in all cases the scale format provide a better value than the overall score.
We can conclude that for environment impact information, the format does not mind for consumers, but for social impacts consumers prefer multicriteria information. These results could be linked to the fact that the indicators of environment impacts are so difficult to understand. Indeed, the climate change, water pollution and depletion of resources could be not clear for consumer so they use a holistic way to assess the positive impacts. For social impacts indicators, i.e. workers wellbeing, promotion of the territory, ethics and creation of wealth, seemed to be more familiar and easier to understand and they can better valorize this analytical information. 
C. Environmental vs Social Impacts
Comparing the average scores of the environmental and social tasks we seek to assess which bring the better valorization of the information. As the format of information is important, we compared the environment and social impacts information in the same way (Table  V) . For wine product there is no significant differences between environment vs social information. The same valorization is observed. For Foie Gras the environmental aspect is more valorized and for Comte the social aspect is valorized.
If we consider this comparison based on an overall score indicator, we can draw different conclusions (Table  VI) . For wine and Foie Gras the environmental impact seems to be significantly better valorized by a greater WTP. For Comte cheese there is no differences between social vs environmental impacts.
In some we can conclude that for wine product environment impact is more valorized by consumers if it is presented with an overall score. Indeed wine is perceived as using pesticides and other chemicals additives so consumers are seeking for more clean product. The Foie Gras carries a very bad image according to the animal welfare aspects and the manner in which duck breeding is conducted. So consumers might be aware about environmental aspect regardless of the format. Comte cheese is the first French PDO in terms of volumes and consumers consider that this terroir product is enough sustainable without any more information.
V. GENERAL CONCLUSION
Objectives of this article were: to identify the best way to inform consumers about the sustainability of food product and to propose some avenues for academic research and recommendations for professionals.
Consumer food habits and preferences are shaped by cultural traditions, norms, fashion, and physiological needs, as well as by personal food experience. The consumer is also influenced by information provided by producers and distributors.
The experiment conducted in this article allows deepening previous research about the consumer's behavior toward sustainable food product [1] - [20] .
The main result of this research is that the sustainable information about a product brings added value compared to no information. This result is in line of previous research in marketing theory [21] , [22] . We show also than the way that consumer prefers the sustainable information is different according to his capacity to understand all the indicators provided. This result is very important because the product Life Cycle Analysis is based on scientific indicators that could not be easy to be translated into behavior by the consumer. Our results show, in the case of environment impacts, that an overall score is preferred than a multicriteria scale. At the opposite for social impact the scale is better understood because the indicators are familiar for the consumers.
Results suggest than the format of the provided information about the sustainability varies among products. For example for wine product, consumers do not make any differences between environment and social impacts if the information is provided by scales. In the opposite, for Comte cheese in the case of overall score format consumers do note differentiate between environmental and social impacts.
Finally we confirm that when buying, taking into account the social or environmental dimension is a responsible purchase and shows that the individual takes into account the public consequences of his private consumption. He uses its purchasing power to induce changes in society [10] . Our results suggests that the way information provided should be in an understandable language and very easy to use for differentiating products on the supermarkets shelves. There is therefore a real stake in environmental and social information as a lever to adopt more sustainable practices.
